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MopaenupoBaHue 4YacTuvL, Ha pPa3noXXeHHOMN ceTke

Processor 1
Processor 3

Processor 2

- O6bIYHasA ceTKa Nonb3oBaTens * 30HbI cbanaHcupoBaHHOM
3arpy3Ku
* LUnnuugp n3s ogHoro
maTtepuana * O6bIYHOE pa3noxeHue

» [ipyroi maTepuan cHapyxu * HeperynsipHbie rpaHuub @ lﬁgg"igﬁ'al
aboratories
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Pusnyeckoe mogenmpoBaHue

- PoxxgeHue yactuu B ceTke
- PaccesiHne B matepuanax

« OTNnoXeHne 3Hepruvm B
30Hax

» O6cuyeT (hoTOHOB
3aKaH4YMBaeTCH, Koraa
OHM:

— YXOOAT U3 CeTKU
— nornowarTcA

— WJIIN AOCTUTalOT KOHLUa
BPeMEeHHOro uara.

Particle 2 Born

Particle 1 Born
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MopenupoBaHue pa3fnioXxXeHus

Particle 1 Born

 HoBble coObITHA B
pa3rioXXeHHOW CeTKe:
— Mexpay npoueccopamu
AOJXKEeH NPOU3OUTH
OoOMeH YyacTuuamnu.

— HeobxogumocTb
rnodanbHoro
onpeaneneHus
3aBepLleHUus pacyeTta
BCeX 4YacTumu,.

* YeTbipe anroputma no-
pa3HOMY BbINOJTHAIOT

3TN ABa LWara.
@ Sandia
National
Laboratories



Anroputm 1: KULL

Particle 1 Born

1.

Kaxabin npoueccop nepeHocuT
NoKanbHble YacTuubl A0 Tex nop,
NoKa BCEe OHM:
AOOCTUTHYT rpaHuL npoLeccopa,
OyAyT NOrnoLeHbl,
BbINAYT 3a npepenbl CETKU, UNu
AOCTUTHYT KOHLUa BpeéMeHHOro wara.

BnokupoBaHMe obmMeHa YacTmuamm,
cKonusBLuMMUCA B OydrepHOM 30He
Ha rpaHuuax npoueccopa, Mexay
cocegHMMU obGnacTaMu.
FmobGanbHaa cymma noacuuTbiBaeT
KONMM4YeCcTBO OCTaBLUNXCA YacTul
Ans MmoaenupoBaHUA Ha BceX
npoueccopax.

Ecnun cymma 4yactuy He paBHa
HYNIO, TO AerlaeTcs nepexop Ha war

Sandia
National
Laboratories
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[Mpobnembl, cBA3aHHbIEe C anNnropuTMom 1

- BnokupoBaHue nepenay ons oomMeHa
yacTuuamu cospaeT
nocnepoBaTesibHy0 opMy CBA3MN.

 MHoOrokpaTtHas CUHXPOHM3aLMA TOYeK
Ha BpeMeHHOM Luare ana pacyeTta
rno6arbHOU CyMMbI, KOTOpas :
ncnosnb3yeTcsa Ana onpeaerieHus 0 - 10 - b 11 - 1o
3aBepLUeHMs pac4yeTa Bcex YyacTtuu,. A

«  Anroputm 2 aBnsieTcs 1 ' v

U = N =Ny - (=N

moaucdukaumen anropmntma 1 m 13 ~10- 14 ~11- 15 -12- 16
no3BonsdeT UCnoynib30oBaThb
ACUHXPOHHbLIX OOMEH YacTuuamu, Key:  Processor/Domain Number
YCTpaHﬂH I'IepBy}O |'|p06.|'|eMy. < Communication Step —*

* An ropuTm 3 yCTpaHAeT Mpumep pasnoxeHus ans

CUHXPOHMN3AUMNIO TOYEK, HO HEe OYEeHb unniocrpauuu
XopoLwlo MacmTa6MpyeTc;| nocrneposaTtesibHON CBSA3U B

anroputme 1. )
P Sandia
National
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Anropntm 4: ynyJdweHHbIin anroputm Munarpo

Processor 4

Processor 1

 bonee yacTble aCUHXPOHHbIE
OOMeHbl YacTuLamMm mexay
oycdepamu meHbLUErO,
¢mkcupoBaHHOro pasmepa.

« CNaBHbLIX Npoueccop (npoueccop
1) oTcnexuBaeT oOLlee
KONIM4eCTBO NOCYUTaAHHbLIX YacTul

(Processor 3 — COBpaHHbLIX aCUHXPOHHO C

AepesBa.
Sandia
National
Laboratories

Processor 2
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[IpoOHasn 3agayva 1: pasorpeB Kyba

* Kyb ¢ paBHOMepHOU TemnepaTtypou
— 30HbI 60x60x60

— Kaxxpana 30Ha npumMmepHO paBHa O4HON cpeaHewn
AnNVHe npobera

* F[paHU4YHbIe YyCNOBUSA OTPaXXeHUs
* UpeanbHO c6anaHcMpoBaHHasA 3arpy3ka

* I3yyeHUe macwtabmpoBaHnsa NOCTOAHHOMN
paboTbl (N0 cTporMm npasBunam)

— Ta e caman 3apada nogpasgensieTcqa Ha
MHOXECTBO pa3fi0XKeHUn

— ToT Xe pe3ynbTaT OT BCeX YeTblpex afiropuTMoB
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NpobHaa 3apayva 2: HebonbLwWwoN ancdanaHc 3arpy3kKu

» Ky6 Bakyyma
» OTpaxawLwme rpaHuubl

* [lepBOoHavYanbHoOe xonogHoe
COCTOSIHMe

« C 0O4HOM CTOPOHbI HaxXoAUTCH
MCTOYHMK TeMnepaTtypbl

« HauanbHbIX AucbanaHc
3arpys3ku

« 3arpy3Ka 6anaHcupyeTcs K
KOHUY BbINOJSIHEHUA 3a4a4m

Sandia
National
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> /-, MacwTtabupoBaHue NOCTOAHHOU pPadboOTbI ANA
KybOa Bakyyma
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Bonee yacTbie 06MeHbl YacTUL, B anroputmax

oo Algorithm 1: KULL

o —e Algorithm 2: Improved KULL
o—-o Algorithm 3: Milagro

—e Algorithm 4: Improved Milagro

l l

2 n 4 pencTBUTENbHO NOBLILLAIOT
3¢ peKTUBHOCTb pacyeTa, NOCKOSIbKY
yBeNiM4ynBaeTcs KONMM4eCTBO NpPoLEeccopoB.

HacBbicwas

NPoOM3BOAUTENILHOCTb 3TUX
anroputmoB. Bce yacTtuubl
paccuymMTbIBalOTCA Ha
npoueccope 1, 3atem

nepeaaroTcs Ha npoueccop 2.

l l I
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Number of Processors

256

)

Sandia
National
Laboratories



X 4

> &

BuiBoAbI

* Yny4duweHHbIX anroputm Munarpo, anroputm 4,
MacliTabupyeTcsa NoYTU NUHENHO AJiA 3aA4ad co
cbanaHcMpoBaHHOMN 3arpy3Kom.

* O4yeHb BaXXHO He AOMNycKaTb B anroputMax CUHXPOHU3aUnmn
BCeX TOYeK, MCNOoJb3ys ANA 3TOoro nIM6o 6rokupoBaHue
nepepay, nmb6o rnodasribHble CyMMBbI.

« Y Kaxgoro npoueccopa 4OMKHbI ObITb OAWHAKOBbIE
Henpou3sBoAuTenbHbIe 3aTpaTbl NPU pacnapannenMBaHun.

- Bonee yactble 0OMeHbI YacTMLUAMM MOTYT NOMOU4L B
peweHnUn 3agad ¢ HecbarnaHCMPOBaAHHOM 3arpy3Kom.
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